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ACQUIRING AND UNACQUIRING ALIGNMENT AND EXTENSION POINTS 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is related to the following co-pending and commonly 
5 assigned patent application, all of which applications are incorporated by reference 
herein: 

Application Serial No. --/—,--, entitled "AUTOMATIC TRACKING OF 
TEMPORARY POINTS/' filed on same date herewith, by Brett K. Bloomquist and 
Alexander Thoemmes, attorney's docket number 30566.61US01; and 
1 0 Application Serial No. --/—,—, entitled "RELATIVE POLAR ANGLE SNAP 

TOOL/ 1 filed on same date herewith, by Alexander Thoemmes and Brett K. 
Bloomquist, attorneys docket number 30566.62US01. 



BACKGROUND OF THE INVENTION 
15 1. Field of the Invention 

The present invention relates to computer-implemented systems and methods 
for drawing images, and in particular to a computer-aided drafting tool for acquiring 
and unacquiring alignment and extension points on existing drawing objects. 



20 2, Description of the Related Art 

Computer Aided Design (CAD) and other drawing programs allow the 
preparation and editing of machine drawings, schematic drawings, and artwork. 
Typically, the user creates these drawings with the use of a library of objects and a 
number of drawing tools. These drawing tools allow the user to define and edit lines, 

25 polygons, ovoids, and other objects. 

One useful feature in such drawing programs is the ability to extend an 
existing object or line or to align two or more objects. In the case of extending an 
existing object or line, this is typically accomplished by selecting an extension point 
from a group of interesting points on the object, and manipulating a cursor to define 

30 the extension. In the case of alignment, this can be accomplished by selecting the 
objects to be aligned, and invoking an alignment command. Alternatively, alignment 
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may be accomplished by acquiring one or more alignment points on existing objects 
to define alignment lines, then grabbing and moving objects within a snap distance of 
the alignment lines. When the objects are released, they snap into alignment with the 
alignment points defined on the existing objects. In some cases, the user may desire 
5 to align objects in accordance with one or a number of different interesting points 
known as alignment or reference points on the object. For example, the user may 
want to align an endpoint of a first line with a midpoint of a second line so that the 
endpoint and the midpoint have the same x-coordinate. 

In either case, the alignment or extension of objects requires the user to select 

10 alignment or extension points on the object. Typically, the set of interesting points on 
an object is a subset of the points describing the shape of the object. For example, for 
a linear object, the set of interesting points typically comprises the two endpoints and 
a mid point, but does not include all of the data points in between. Since not all 
points on an object are available for alignment and/or extension purposes, drawing 

15 programs typically acquire and display interesting points on the object as the user 
moves the cursor over the object. Some drawing programs also require that the user 
move the cursor within a specified distance of the interesting point before acquisition 
takes place, and others show the interesting point when the cursor is along an 
alignment or extension path. 

20 One of the problems with the current implementations of align and extend 

functionality is that as the user moves the cursor from one place on the drawing to 
another on the display, a large number of extension lines and interesting points flash 
about on the screen. This flashing problem is not only distracting, it can make it 
difficult to see the points the user is truly interested in, and can unnecessarily add to 

25 the computational burden of the computer hosting the drawing program. What is 
needed is a method of acquiring and unacquiring interesting points which solves this 
flashing problem. The present invention satisfies that need. 
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SUMMARY OF THE INVENTION 
To address the requirements described above, the present invention discloses a 
method, apparatus, and an article of manufacture for acquiring a data point of interest 
on a displayed object. 

5 The method comprises the steps of accepting a command to move a cursor 

near the data point, and acquiring the data point after the cursor remains near a data 
point for an acquisition pause time. If desired, the data point can be annotated to 
indicate when the data point has been acquired. After the data point has been 
acquired, the object can be extended or aligned with another object via a second 

1 0 acquired data point. 

The method can be practiced in several embodiments. In one embodiment, the 
pause time is a user-selectable time designated in advance. After acquisition, the data 
point can be unacquired in several ways. In one embodiment, the data point can be 
unacquired if the cursor remains near the data point for an unacquisition pause time 

15 after the data point has been acquired. In another embodiment, the data point is 
unacquired by moving the cursor away from the data point, and again moving the 
cursor near the data point for the unacquisition pause time. 

The apparatus comprises means for accepting a command to move a cursor 
near a data point of interest, and means for acquiring the data point after the cursor 

20 remains near the data point for an acquisition pause time. The article of manufacture 
comprises a data storage device tangibly embodying instructions to perform the 
method steps described above. 

The foregoing allows the user to navigate a complex drawing with many 
objects and linear entities in search of a particular point of interest without the 

25 distraction of acquiring uninteresting points in between. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Referring now to the drawings in which like reference numbers represent 
corresponding parts throughout: 
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FIG. 1 is a block diagram showing an exemplary hardware environment for 
practicing the present invention; 

FIG. 2A is a flow chart presenting an illustrative example of operations used 
in the acquisition of interesting data points on an object; 
5 FIG. 2B is a flow chart presenting an illustrative example of operations used 

in unacquiring an acquired data point; 

FIG. 2C is a flow chart presenting another illustrative example of operations 
used in unacquiring an acquired data point; 

FIG. 2D is a flow chart presenting an illustrative example of operations used 
10 in aligning two obj ects; 

FIG. 2E is a flow chart presenting an illustrative example of operations used 
in extending a linear entity; 

FIG. 2F is a flow chart presenting an illustrative example of operations used to 
determine if the cursor remains near the data point for an acquisition pause time; 
15 FIG. 3 A is a diagram showing a linear entity before alignment or extension; 

FIG. 3B is a diagram showing the acquisition of a data point wherein the 
cursor need be within an acquisition distance for the acquisition process to 
commence; 

FIG. 3C is a diagram showing the acquisition of a data point wherein the 
20 cursor need be placed directly over the data point for the acquisition process to 
commence; 

FIG. 3D is a diagram showing the annotation of the data point after 
acquisition and after the cursor is moved away from the acquisition point; 

FIGs. 3E-3F are diagrams showing the unacquisition of acquired data points; 
25 FIG. 4 is a diagram showing the alignment of existing objects according to 

acquired data points; 

FIGs. 5A-5B are diagrams showing another technique to align objects; and 

FIG. 6 is a diagram showing the extension of a linear object. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
In the following description, reference is made to the accompanying drawings 
which form a part hereof, and which is shown, by way of illustration, several 
embodiments of the present invention. It is understood that other embodiments may 
5 be utilized and structural changes may be made without departing from the scope of 
the present invention. 



Hardware Environment 
FIG. 1 illustrates an exemplary computer system 100 that could be used to 

10 implement the present invention. The computer 102 comprises a processor 104 and a 
memory, such as random access memory (RAM) 106. The computer 102 is 
operatively coupled to a display 122, which presents images such as windows to the 
user on a graphical user interface 1 18B. The computer 102 may be coupled to other 
devices, such as a keyboard 1 14, a mouse device 1 16, a printer, etc. Of course, those 

15 skilled in the art will recognize that any combination of the above components, or any 
number of different components, peripherals, and other devices, may be used with the 
computer 102. 

Generally, the computer 102 operates under control of an operating system 
108 stored in the memory 106, and interfaces with the user to accept inputs and 

20 commands and to present results through a graphical user interface (GUI) module 
1 18 A. Although the GUI module 1 18A is depicted as a separate module, the 
instructions performing the GUI functions can be resident or distributed in the 
operating system 108, the application program 1 10, or implemented with special 
purpose memory and processors. The computer 102 also implements a compiler 112 

25 which allows an application program 110 written in a programming language such as 
COBOL, C++, FORTRAN, or other language to be translated into processor 104 
readable code. After completion, the application 110 accesses and manipulates data 
stored in the memory 106 of the computer 102 using the relationships and logic that 
was generated using the compiler 112. 
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In one embodiment, instructions implementing the operating system 108, the 
computer program 110, and the compiler 1 12 are tangibly embodied in a computer- 
readable medium, e.g., data storage device 120, which could include one or more 
fixed or removable data storage devices, such as a zip drive, floppy disc drive 124, 
5 hard drive, CD-ROM drive, tape drive, etc. Further, the operating system 108 and the 
computer program 1 10 are comprised of instructions which, when read and executed 
by the processor 104, causes the computer 102 to perform the steps necessary to 
implement and/or use the present invention. Computer program 1 10 and/or operating 
instructions may also be tangibly embodied in memory 106 and/or data 

10 communications devices, thereby making a computer program product or article of 
manufacture according to the invention. As such, the terms "article of manufacture" 
and "computer program product" as used herein are intended to encompass a 
computer program accessible from any computer readable device or media. 

Those skilled in the art will recognize many modifications may be made to 

1 5 this configuration without departing from the scope of the present invention. For 
example, those skilled in the art will recognize that any combination of the above 
components, or any number of different components, peripherals, and other devices, 
may be used with the present invention. 

20 Acquiring and Unacquiring Data Points of Interest 

FIGs. 2A-2F are flow charts illustrating operations used to acquire and 
unacquire data points of interest on a linear entity. The operations described in FIGs. 
2A-2F will be discussed in connection with the illustrative examples provided in 
FIGs. 3A-3F, which show the acquisition of an endpoint 303A and a midpoint 303B 

25 (collectively referred to hereinafter as data points 303) on a first object 302A and a 
second object 302B (collectively referred to hereinafter as objects 302) and the 
alignment of the first 302A and second object 302B according to the acquired 
endpoint 303A and midpoint 303B. 
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FIG. 2A is a flow chart presenting an illustrative example of the operations 
used in the acquisition of interesting data points on an object. The process begins by 
accepting a command to move a cursor 304 near a data point 303 of interest on an 
object 302. This is depicted in block 202 of FIG. 2A and in FIGs. 3A and 3B. Block 
5 204 determines if the cursor 304 has moved to and remained near (within an 

acquisition distance of) the data point 303 for an acquisition pause time. Exemplary 
operations performed to determine if the cursor 304 has moved to and remained near 
the data point 303 for the acquisition pause time are illustrated in FIG. 2F, the 
discussion of which is deferred until later in this disclosure. 

1 0 The data point can be, for example, an endpoint or a midpoint of a line or arc; 

the center of an arc or a circle; a node (defined by a point placed overlapping joints or 
attachment locations); a closest quadrant point of an arc or a circle (the 0°, 90°, 180° 
and 270° points on a circle or arc); intersection of two lines, a line with an arc or a 
circle, or two circles and/or arcs; the insertion point of a shape, text, attribute, or 

1 5 attribute definition; a point on a line, circle or arc that forms a normal from that 
object; or a point on a circle or arc that forms a line tangent to the object. 

FIG. 3B shows an embodiment of the present invention in which the 
proximity between the data point 303 and the cursor 304 is determined as the shortest 
distance a 306 to the object 302, and the acquisition process begins when the 

20 measured distance a 306 is less than the acquisition distance. The acquisition distance 
can be user-selectable and can be adaptively determined according to the 
magnification of the view of the objects 302 presented on the display 122, the size 
and type of object 302, or other parameters. If the cursor does not remain near the 
data point 303 (within the acquisition distance) for the acquisition pause time, the 

25 logic returns to block 202 to wait for another command to move the cursor 304. If the 
cursor remains near the data point 303 for an acquisition pause time, the data point is 
acquired 206. 

In one embodiment of the invention, the acquired data point 303 is annotated 
with an acquisition indicator 308, as shown in block 208. For convenience, the shape, 
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color, or other attribute of the acquisition indicator 308 can be changed to reflect a 
characteristic of the acquired data point 303. For example, in the embodiment 
illustrated in FIG. 3B, a square acquisition indicator 308A is used to denote the 
acquisition of an endpoint 303 A, and a triangular acquisition indicator 308B is used 
5 to denote the acquisition of a midpoint 303B. 

FIG. 3C is a diagram showing another embodiment of the present invention in 
which acquisition of the data point 303 occurs when the cursor 304 is paused directly 
over the data point 303 of interest. 

After the data point 303 is acquired, the user can then proceed to perform 
1 0 other drawing program operations by moving the cursor 304 away from the acquired 
data point 303, as shown in FIG. 3D. A data point marker 320 indicates the position 
of the acquired data point 303 after the cursor 304 is moved away from the object 
302. 

A modifier such as a shift key can be used to override the definition of the 
1 5 automatic acquisition of data points 303. For example, the present invention can be 
implemented so that data points 303 are not acquired when a modifier such as a shift 
key is depressed. This allows the user to move the cursor 304 to any position on the 
display and leave it there as long as is desired without acquiring a data point 303. 
This feature may useful in applications where there may be multiple data points 303 
20 close together in one area. 

Alternatively, the present invention can also be implemented so that data 
points 303 are only acquired when a modifier such as a shift key is depressed. In this 
way, the user can freely move the cursor 304 about the drawing without the flashing 
problem described above by doing so without depressing the modifier key. Then, 
25 when the user wants to scan about the drawing to acquire a data point of interest, the 
shift key can be depressed, and the cursor 304 can be moved to the desired data point, 
where acquisition can commence. This can be implemented with or without including 
the acquisition or unacquisition pause time described above. Although this technique 
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requires additional keystrokes, it allows an experienced user to selectively acquire and 
unacquire data points 303 without waiting for the acquisition pause time. 

Unacquiring Data Points 
5 FIG. 2B is a flow chart illustrating the unacquisition of an acquired data point 

according to one embodiment of the present invention. After the data point 303 has 
been acquired, a check is made to determine if the cursor 304 remained near the 
acquired data point 303 for an unacquisition pause time. If not, the data point 303 
remains acquired. If the cursor 304 has remained near the acquired data point 303 for 

10 the unacquisition pause time, the data point is unacquired 212. Hence, in this 

embodiment, the acquired data point 303 will be unacquired if the cursor 304 remains 
near the acquired data point 303 for an unacquisition pause time (which may be set to 
a different value than the acquisition pause time). 

FIG. 2C is a flow chart presenting the unacquisition of an acquired data point 

15 according to another embodiment of the present invention. This embodiment is 
further illustrated in FIGs. 3D-3F. After the data point 303 has been acquired, a 
command is accepted 220 to move the cursor 304 away from near the data point 303, 
as illustrated in FIG. 3D. Then, a command is accepted 222 to again move the cursor 
near or over the data point 303, as shown in FIG. 3E. Block 224 of FIG. 2C then 

20 checks to determine if the cursor remained near the data point 303 for an 

unacquisition pause time. If so, the data point 303 is unacquired 226 and the data 
point marker 320 is removed, as shown in FIG. 3F. 

It is important to note that the unacquisition of data points described above 
does not depend on the order in which the data points were acquired. Hence, any 

25 acquired data point can be unacquired in any order desired. 

Aligning Objects Based on Acquired Data Points 
FIG. 2D is a flow chart presenting an illustrative example of operations used 
to acquire a second data point 303B on a second object 302B and align that second 
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object 302B to the first object 302A according to the acquired data points 303A and 
303B on each object. Using the procedures previously described, a first data point 
303A on a first object 302A is acquired. Then, a command is accepted to move the 
cursor 304 near a second data point 303B on a second object 302B, as shown in block 
5 230. Block 232 checks to determine if the cursor 304 remained at or near the second 
data point 303B for the acquisition pause time. If not, logic returns to block 230, 
which awaits another cursor 304 input command. If the cursor remains at or near the 
second data point 303B on the second object 302B for the acquisition pause time, the 
second data point is acquired, as shown in block 234. Then, the first object 302A and 
1 0 the second object 302B are aligned in accordance with the first acquired data point 
303A (which is an endpoint), and the second acquired data point 303B (which is a 
midpoint). 

FIG. 4 is a diagram showing the alignment of a first object 3 02 A with a 
second object 302B according to a first data point 303A on the first object 302A and a 

15 second data point 303B on the second object 302B. After acquiring the first data 
point 303A and the second data point 303B, an alignment command or function is 
invoked. This displays an alignment path 330, which indicates how the first object 
302A and the second object 302B will be aligned. In the embodiment illustrated in 
FIG. 4, the first object 302A and the second object 302B are aligned so that the first 

20 data point 303A and the second data point 303B have the same x-coordinate (i.e., they 
lie along the same horizontal line). The first and second data points can be aligned so 
that the acquired data points share the same y-coordinate, and are thus vertically 
aligned. The present invention can also be used to practice other alignment schemes 
as well. For example, the alignment path 330 can be constrained to be a member of a 

25 set of lines radially extending from the first data point 303 A, which snap into view 
when the cursor 304 is within a pre-definable distance from each radial line. 

FIG. 5A is a diagram showing another technique to align objects. The 
diagram 500 includes a representation of a room 502, with a vertical beam 506 and a 
window 508. Using the technique outlined above, a vertical beam alignment point 
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512 has been defined for the vertical beam 506, and a window alignment point 514 
has been defined for the window 508. Vertical beam alignment path 518 is displayed 
when the y-coordinate of the cursor 504 is moved within a snap distance of the y- 
coordinate of the vertical beam alignment point 512. Window alignment path 516 is 
5 displayed when the x-coordinate of the cursor 504 is moved within a snap distance of 
the x-coordinate of the window alignment point 514. As illustrated in FIG. 5 A, both 
the vertical beam alignment path 518 and the window alignment path 516 is displayed 
when the cursor 504 is within a snap distance of the y-coordinate of the vertical beam 
alignment point 512 and within a snap distance of the x-coordinate of the window 

1 0 alignment point 5 14. A secondary cursor 520 is presented where the vertical beam 
alignment path and the window alignment path intersect. 

Using by manipulating the mouse 116 buttons to move the cursor 504, the 
user can select an object such as a representation of a couch 510. When the cursor 
504 is then moved within a snap distance of the respective x and y-coordinates of the 

1 5 window alignment point 514 and the vertical beam alignment point 512, the 

respective window alignment path 516 and the vertical beam alignment path 518 are 
displayed. When the user releases the mouse 116 button, the couch 510 will be 
aligned with the displayed alignment paths. 

The object may be aligned in several ways. In one embodiment, the object is 

20 aligned in accordance with an alignment point that was acquired somewhere on the 
object. For example, an alignment point can be defined on the upper left corner of the 
couch 510 illustrated in FIG. 5 A, and the couch may be aligned so that the alignment 
point is superimposed over the secondary cursor 520 as shown in FIG. 5B. 

In another embodiment, the object is aligned according to the cursor position 

25 and the nearest edge of the object. For example, if the couch 510 is moved so that the 
vertical beam alignment line 518 and the window alignment line 516 are displayed 
(the cursor position is within the respective snap distances), and the cursor is within 
the lower right quadrant formed by the vertical beam alignment line 518 and the 
window alignment line 516, the couch 510 is aligned so that the top and left edges of 
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the couch 510 are superimposed on the vertical beam alignment line and the window 
alignment line, respectively. If the cursor is within the upper right quadrant, the 
couch 510 is aligned so that the bottom and left edges of the couch 510 are 
superimposed on the vertical beam alignment line 518 and the window alignment line 
5 516, respectively. 

Using the above teaching, other alignment techniques can also be used. For 
example, the determination of which edge of the object should be superimposed on 
the respective alignment line can be based on the position of the center of the object 
to be aligned, instead of the cursor position as described above. 

10 

Extending Objects Using Acquired Data Points 
FIG. 2E is a block diagram illustrating the use of the present invention to 
acquire a data point of interest to extend an object such as a linear entity. Using the 
procedures previously described, a first data point 303A on a first object 302A is 
15 acquired. Then, a command is accepted 240 to extend the cursor 240 away from the 
acquired data point, as shown in block 242. 

In the illustrated embodiment, the linear entity is a line 302, but this need not 
be the case. The linear entity can also be a linearly representable attribute of a wide 
variety of objects. For example, the linear entity could be the major or minor axis of 
20 an elliptically shaped object. Similarly, the linear entity can be a tangent of an arc or 
a circle at a selected point (for example, the mid-point of an arc), or one of the sides 
of a multi-sided polygon. 

FIG. 6 is a diagram showing an illustrative example of the use of the present 
invention to extend a linear entity. After the data point has been acquired using the 
25 method outlined above, an alignment function is invoked, and the cursor 304 is 

moved away from the acquired data point 320. This displays an alignment path 330, 
which indicates how the linear entity 302C will be extended. As was described 
above, the alignment path can be one of a set of candidate alignment paths that are 
snapped to when the cursor 304 enters within a pre-settable distance. The length of 
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the linear entity 302C is then defined by the position of the cursor 304 relative to the 
nearest point on the linear entity 302C, as delineated by indicator 332C, The length 
of the line extension can be determined as a member of a set of lengths as well, which 
snap into position when the cursor is within a pre-settable distance from one of the 
5 set. The extension operation can be completed by depressing a mouse 116 button or 
by other command with the cursor 304 at the proper position. 

Determining When the Cursor is Near the Data Point for an Acquisition Pause Time 
FIG. 2F is a flow chart illustrating the operations performed to determine if 

1 0 the cursor 304 has moved to and remained near the data point 303 for an acquisition 
pause time. First, block 250 determines if the cursor 304 is within the acquisition 
distance of a point of interest. If so, an acquisition timer is started, as shown in block 
252. The acquisition timer is incremented and a check is made to determine if the 
cursor is still within the acquisition distance of the point of interest. This is depicted 

15 in blocks 254 and 256. If the cursor is not within the acquisition distance of the point 
of interest (it has moved), logic returns to block 250. If the cursor remains within the 
acquisition distance of the point of interest, a check is made to determine if the 
incremented acquisition timer has reached the acquisition pause time, as shown in 
block 258. If the acquisition timer has not reached the acquisition pause time, logic 

20 returns to block 254. If the acquisition timer has reached the acquisition pause time, 
the cursor 304 has entered and remained within the acquisition distance of the data 
point of interest, and the logic is completed. 

Conclusion 

25 This concludes the description of the preferred embodiments of the present 

invention. In summary, the present invention describes a method, apparatus, and 
article of manufacture for acquiring and unacquiring data points of interest. 

The method comprises the steps of accepting a command to move a cursor 
near the data point, and acquiring the data point after the cursor remains near a data 
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point for an acquisition pause time. If desired, the data point can be annotated to 
indicate when the data point has been acquired. After the data point has been 
acquired, other objects can be aligned in relation to the acquired data point. 

The method can be practiced in several embodiments. In one embodiment, the 

5 pause time is a user-selectable time designated in advance. After acquisition, the data 
point can be unacquired in several ways. In one embodiment, the data point can be 
unacquired if the cursor remains near the data point for an unacquisition pause time 
after the data point has been acquired. In another embodiment, the data point is 
unacquired by moving the cursor away from the data point, and again moving the 

1 0 cursor near the data point for the unacquisition pause time. 

The apparatus comprises means for accepting a command to move a cursor 
near a data point of interest, and means for acquiring the data point after the cursor 
remains near the data point for an acquisition pause time. The article of manufacture 
comprises a data storage device tangibly embodying instructions to perform the 

1 5 method steps described above. 

The foregoing description of the preferred embodiment of the invention has 
been presented for the purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form disclosed. Many 
modifications and variations are possible in light of the above teaching. 

20 For example, non-symmetric acquisition pause times and acquisition distances 

can be implemented to make the invention more user friendly. For example, the 
acquisition distance can be selected (by the user or otherwise) to be a small value 
when the cursor first encounters the data point (e.g. the first few counts of the 
acquisition timer), and a larger distance thereafter. This would result in a more 

25 selective acquisition of the data point of interest, yet still tolerate extraneous cursor 
motion after the first few counts of the acquisition timer. Further, the acquisition 
pause time can be user-settable to a higher value than the unacquisition pause time or 
vice-versa. 
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It is intended that the scope of the invention be limited not by this detailed 
description, but rather by the claims appended hereto. The above specification, 
examples and data provide a complete description of the manufacture and use of the 
composition of the invention. Since many embodiments of the invention can be made 
5 without departing from the spirit and scope of the invention, the invention resides in 
the claims hereinafter appended. 
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WHAT IS CLAIMED IS: 

1 . A method of acquiring a data point of interest on an object, comprising 
the steps of: 

accepting a command to move a cursor near the data point; and 
acquiring the data point after the cursor remains near the data point for an 
acquisition pause time. 

2. The method of claim 1 , wherein the pause time is user-selectable. 

3. The method of claim 1 , wherein the object is a linear entity. 

4. The method of claim 3, further comprising the step of accepting a 
command to move the cursor away from the data point to extend the linear entity. 

5. The method of claim 1, wherein the data point is selected from a group 
comprising: 

an endpoint; 
a midpoint; 
a node; 

a closest quadrant point; 
an insertion point; 

a point on a line tangent to the object; and 

a point on a line that forms a normal from the object. 

6. The method of claim 1, wherein the step of acquiring the data point 
after the cursor remains near the data point for an acquisition pause time comprises 
the step of acquiring the data point after the cursor remains within an acquisition 
distance of the data point for an acquisition pause time. 
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7. The method of claim 6, wherein the acquisition distance is determined 
according to a parameter selected from a group comprising 

magnification of a view of the object; and 
an object type. 

5 

8. The method of claim 1 , further comprising the step of annotating the 
acquired data point with an acquisition indicator. 



9. The method of claim 1 , further comprising the step of unacquiring the 
10 data point after the cursor remains near the acquired data point for an unacquisition 
pause time. 



1 0. The method of claim 1 , further comprising the steps of: 
accepting a command to move the cursor away from near the data point; 
1 5 accepting a command to move the cursor near the data point; and 

unacquiring the data point after the cursor remains near the data point for the 
unacquisition pause time. 



1 1 . The method of claim 1 0 ? wherein the unacquisition pause time is a 
20 different value than the acquisition pause time. 



12. The method of claim 1, further comprising the steps of: 

accepting a command to move the cursor near a second data point on a second 

object; 

25 acquiring the second data point after the cursor remains near the second data 

point for the acquisition pause time; and 

aligning the first object and the second object according to the acquired first 
data point and the acquired second data point. 
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13. An apparatus for acquiring a data point of interest on an object, 
comprising: 

means for accepting a command to move a cursor near the data point; and 
means for acquiring the data point after the cursor remains near the data point 
5 for an acquisition pause time. 

14. The apparatus of claim 1 3, wherein the pause time is user-selectable. 

15. The apparatus of claim 13, wherein the object is a linear entity. 

10 

16. The apparatus of claim 15, further comprising means for accepting a 
command to move the cursor away from the data point to extend the linear entity. 

1 7. The apparatus of claim 1 3 , wherein the data point is selected from the 
15 group comprising: 

an endpoint; 
a midpoint; 
a node; 

a closest quadrant point; 
20 an insertion point; 

a point on a line tangent to the object; and 

a point on a line that forms a normal from the object. 

1 8. The apparatus of claim 13, wherein the means for acquiring the data 
25 point after the cursor remains near the data point for an acquisition pause time 

comprises the step of acquiring the data point after the cursor remains within an 
acquisition distance of the data point for an acquisition pause time. 
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1 9. The apparatus of claim 1 8, wherein the acquisition distance is 
determined according to a parameter selected from a group comprising: 

magnification of a view of the object; and 
an object type. 

5 

20. The apparatus of claim 13, further comprising means for annotating 
the acquired data point with an acquisition indicator. 



21. The apparatus of claim 13, further comprising means for unacquiring 
10 the data point after the cursor remains near the acquired data point for an 
unacquisition pause time. 



22. The apparatus of claim 13, further comprising: 

means for accepting a command to move the cursor away from near the data 

15 point; 

means for accepting a command to move the cursor near the data point; and 
means for unacquiring the data point after the cursor remains near the data 
point for the unacquisition pause time. 

20 23. The apparatus of claim 13, further comprising: 

means for accepting a command to move the cursor near a second data point 
on a second object; 

means for acquiring the second data point after the cursor remains near the 
second data point for the acquisition pause time; and 
25 means for aligning the first object and the second object according to the 

acquired first data point and the acquired second data point. 
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24. A program storage device, readable by a computer, tangibly embodying 
at least one program of instructions executable by the computer to perform method steps 
of acquiring a data point of interest on an object, the method comprising the steps of: 

accepting a command to move a cursor near the data point; and 
5 acquiring the data point after the cursor remains near the data point for an 

acquisition pause time. 

25. The program storage device of claim 24, wherein the pause time is 
user-selectable. 

10 

26. The program storage device of claim 24, wherein the object is a linear 

entity. 



27. The program storage device of claim 26, wherein the method steps 
1 5 further comprise the step of accepting a command to move the cursor away from the 
data point to extend the linear entity. 



28. The program storage device of claim 24, wherein the data point is 
selected from the group comprising: 
20 an endpoint; 

a midpoint; 
a node; 

a closest quadrant point; 
an insertion point; 
25 a point on a line tangent to the object; and 

a point on a line that forms a normal from the object. 
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29. The program storage device of claim 24, wherein the method step of 
acquiring the data point after the cursor remains near the data point for an acquisition 
pause time comprises the step of acquiring the data point after the cursor remains 
within an acquisition distance of the data point for an acquisition pause time. 

5 

30. The program storage device of claim 29, wherein the acquisition 
distance is determined according to a parameter selected from a group comprising: 

magnification of a view of the object; and 
an object type. 

10 

3 1 . The program storage device of claim 24, wherein the method steps 
further comprise the method step of annotating the acquired data point with an 
acquisition indicator. 



15 32. The program storage device of claim 24, wherein the method steps 

further comprise the step of unacquiring the data point after the cursor remains near 
the acquired data point for an unacquisition pause time. 



33. The program storage device of claim 24, wherein the method steps 
20 further comprise the steps of: 

accepting a command to move the cursor away from near the data point; 
accepting a command to move the cursor near the data point; and 
unacquiring the data point after the cursor remains near the data point for the 
unacquisition pause time. 

25 
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34. The program storage device of claim 24, wherein the method steps 
further comprise the steps of: 

accepting a command to move the cursor near a second data point on a second 

object; 

5 acquiring the second data point after the cursor remains near the second data 

point for the acquisition pause time; and 

aligning the first object and the second object according to the acquired first 
data point and the acquired second data point. 

10 35. A method of unacquiring an acquired data point, comprising the steps 

of: 

accepting a command to move a cursor near the acquired data point; and 
unacquiring the data point after the cursor remains near the acquired data point 
for an unacquisition pause time. 

15 

36. A method of acquiring a data point of interest on an object, 
comprising the steps of: 

accepting a modifier command; and 

acquiring the data point after a command is received to move a cursor near the 
20 data point. 

37. The method of claim 36, wherein the data point is acquired after the 
cursor remains near the data point for an acquisition pause time. 
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ABSTRACT OF THE DISCLOSURE 



A method, apparatus, and an article of manufacture for acquiring and 
unacquiring data points of interest in a drawing program. Data points of interest are 
acquired after a display cursor is positioned over the data point of interest for an 
5 acquisition pause time. This technique presents the flashing of superfluous 
information on the display as the cursor passes over objects in the drawing. 
Embodiments are presented which implement alignment and extension of objects 
using acquired data points, and non-symmetric acquisition pause times and snap 
distances. 
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GATES & COOPER 
United States Patent Application 
COMBINED DECLARATION AND POWER OF ATTORNEY 

As a below named inventor I hereby declare that: my residence, post office address and citizenship are as stated below 
next to my name; that 

I verily believe I am the original, first and sole inventor (if only one name is listed below) or a joint inventor (if plural 
inventors are named below) of the subject matter which is claimed and for which a patent is sought on the invention 
entided: 

ACQUIRING AND UNACQUIRING ALIGNMENT AND EXTENSION POINTS 
The specification of which: 

a. ^ is attached hereto. 

b. Q was filed on as United States Application Number or PCT International Application Number 

and was amended on (if applicable), which I have reviewed and for which I solicit a 

United States patent. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this application in accordance 
with Tide 37, Code of Federal Regulations, § 1,56 (attached hereto). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) or 365(b) of any foreign 
application^) for patent or inventor s certificate or 365(a) of any PCT international application which designated at least 
one country other than the United States of America, listed below and have also identified below any foreign application 
for patent or inventor's certificate or any PCT application having a filing date before that of the application on the basis 
of which priority is claimed: 



a. ^ no such applications have been filed. 

b. Q such applications have been filed as follows: 



FOREIGN APPLICATION^), IF ANY, CLAIMING PRIORITY UNDER 35 USC § 119 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 










OTHER FOREIGN AI 


>PLICATION(S), IF ANY, FILED BEFORE THE PRIORITY APPLICATION^) 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


DATE OF ISSUE 
(day, month, year) 











I hereby claim the benefit under Tide 35, United States Code, § 120 of any United States application^), or 365(c) of any 
PCT international application(s) designating the United States of America, listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States or PCT international application in the 
manner provided by the first paragraph of Tide 35, United States Code, § 112, 1 acknowledge the duty to disclose 
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material information as defined in Tide 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing 
date of the prior application and the national or PCT international filing date of this application. 



U.S. PARENT APPLICATION OR 
PCT PARENT NUMBER 


DATE OF FILING (day, 
month, year) 


STATUS (patented, pending, 
abandoned) 









I hereby claim the benefit under Tide 35, United States Code § 119(e) of any United States provisional application^) 
listed below: 



U.S. PROVISIONAL APPLICATION NUMBER 


DATE OF FILING (Day, Month, Year) 







I hereby appoint the following attorneys to prosecute this application and to transact all business in the Patent and 
Trademark Office connected herewith: 



George H. Gates Registration No. 33,500 

Victor G. Cooper Registration No. 39,641 

Anthony J. Orler Registration No. 41,232 

Karen S. Canady Registration No. 39,927 



I hereby authorize them to act and rely on instructions from and communicate directly with the 

person/ assignee/ attorney/firm/ organization who/which first sends/ sent this case to them and by whom/which I 

hereby declare that I have consented after full disclosure to be represented unless/until I instruct Gates & Cooper to the 

contrary. 

Please direct all correspondence in this case to the firm of Gates & Cooper at the address indicated below: 



GATES & COOPER 
Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles, CA 90045 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Tide 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or 
any patent issued thereon. 
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Date: 
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§ 1.56 Duty to disclose information material to patentability. 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective 
patent examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the 
teachings of all information material to patentability. Each individual associated with the filing and prosecution of a 
patent application has a duty of candor and good faith in dealing with the Office, which includes a duty to disclose to the 
Office all information known to that individual to be material to patentability as defined in this section. The duty to 
disclose information exists with respect to each pending claim until the claim is canceled or withdrawn from 
consideration, or the application becomes abandoned. Information material to the patentability of a claim that is 
canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability 
of any claim remaining under consideration in the application. There is no duty to submit information which is not 
material to the patentability of any existing claim. The duty to disclose all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim issued in a 
patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1.97(b)-(d) and 1.98. However, 
no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or 
the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material information contained 
therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record 
or being made of record in the application, and 

(1) it establishes, by itself or in combination with other information, a prima facie case of unpatentability of a 
claim; or 

(2) it refutes, or is inconsistent with, a position the applicant takes in: 

(i) opposing an argument of unpatentability relied on by the Office, or 

(u) asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest 
reasonable construction consistent with the specification, and before any consideration is given to evidence which may 
be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) each inventor named in the application: 

(2) each attorney or agent who prepares or prosecutes the application; and 

(3) every other person who is substantively involved in the preparation or prosecution of the application and 
who is associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign 
the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the 
attorney, agent, or inventor. 
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